Oil Wildcatter
Influence diagrams have been used for the last ten years as a model structuring and elicitation device in the practical field of decision analysis.
They have been a powerful communication tool during the initial discussion about a problem, as well as when explaining results after analysis. Because the diagrams are heirarchical, with the numbers "hidden" within the nodes , attention is focused on the relationship among variables and the assum ptions of timing and observability. (The figure on the next page shows the "opened" node for seismic s true ture.) Traditionally, the actual analysis has been performed using other data structures, principally trees, and the problem has been converted from its assessed version to be analyzed.
Within the last few years, a number of theoretical results allow for the analysis to be performed directly on the influence diagram� as assessed. In fact, for many problems, this representation offers computational advantages, In particular, we can easily adjust the informational assumptions in a problem, to determine the relative value of observing variables at different times. (For example, we could see the value of knowing the amount of oil at the time of our drilling decision by adding an arc from amount of oil to drill.)
In general, these techniques apply a sequence of transformations to different influence diagrams, to solve either probabilistic inference or decision analysis problems.
The latest version in the recent series of software efforts to manipulate influence diagrams is the DAVID program on the Macintosh.
It is written in LISP (ExperLisp) so it is fairly transportable and easy to wrap into a shell within an expert system.
The focus, however, is on the use of graphical interaction m the construction, manipulation and analysis of influence diagram models. The system is a working demonstration of the ability of people to think about models within a probabilistic framework.
Many of the criticisms of probabilistic models of uncertainty are overcome by an operations.
At the end, the decision nodes are replaced by deterministic "policies," showing the optimal decisions given the information available at the time of the decision. If we look inside the value node after the problem is reduced (shown on the next page), then we can see the optimal value of objective fun ction. in probabilistic models.
While DAVID is a prototype implementation of an influence diagram processor, the results have been most encouraging. Not only have students been able to quickly build and solve decision models with DAVID, but it has stimulated their interest and understanding of influence diagram and decision theory as well.
There are many features and conveniences built into the current prototype DAVID program which there is no room to illustrate here, and more that will be available soon in a followon version.
For example, the paradigm is able to exploit the principle of optimality and dynamic programming whenever possible (Tatman [ 1985] ), such as in the equipment replacement problem shown in the figure on the next page. 
